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(57) Abstract: ™ 

PURPOSE: An organic electro-luminescence device 
and a manufacturing method thereof are provided to 
improve production efliciency by forming a thin film 
transistor array unit and an organic emitter on a 
separate substrate. 

CONS I H U I ion: A driving device( I } has an extension 
unit extended to a pixel area. A protecting film 
includes a first contact hole which exposes a drain 
electrode( 1 28) o1 the driving device and a second 

contact hole which exposes an extension unit of lhe| 

drain electrode. A gap maintenance unit(140) is formed on the exposed extension unit. A connection 
electrode(142) is connected to the exposed drain electrode of the driving device and formed along the gap 
maintenance unit, thereby being contacted to the exposed extension unit around the gap maintenance 
unit. A first transparent electrode(202) is provided on a surface of a second substrate facing a first 
substratedOO). An organic omitting layer(204) is provided on a lower portion of the first oloctrodo, A 
second electrode(206) is independently provided on a lower portion of the organic emitting layer at every 
pixel area and contacted to the connection electrode. 
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-^JS -1}^ ^-^-N ^"a-isJlolii. n'itil ^iifa -S-?]:^?!) t44i3q.(Uual Plate OLKU : UPOLEU)o|l 3^ ^^IcK 

"H. -H7l s^^^iqfi- -}j7i iifll?! ?iq4 i:}^7i|iq 7H.v.^ ^f-'Hf^^}. 

5= 4 

£ 3€- £ 2*1 m-ra** B| 2f ^avit^ Vf'SS^U. 

£ 4fe If- 'S'So* #71.^711 7m*4| OS £A|* l^^SoU. 
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Si 6-8- i 5*^-1 V-V^-i- ^^^^iJl. 

100 : ^1 1 7]^ 128 : 11^^ 
HO : -fi-^lT^e 112 : 
200: :«t| 2 7)^ 202 : :»t| 1 ^"J- 
204 : -8-71 206 : 2 

250: 'ae.^. 

^^L^^-^^. ^^^t^.^l ^^^^4^ ^^(electron) ^^J^^(cathode)4 ^J '^-(hole) ^i!^l^(anode)^^^ti 2j-z| 
ll^(elcclron)i2l' '^^(holc)-§- ifl^v. ^<?3^]7^. ^^A^, ^^Kclcclron)4 ^^(holc)^l ^^'^ ^>^l^(oxcil 

H^*. -3-71^;^) ^^4i4^ JIS-:?1 :a^51, illV^^*rii^. ^1*^)-^- 4^^^^. 0]^]^ n(|°-o{| 0 

ELDfe <^1*§^^ 0^71. CNSCcar navigation syslcm). PDA» Camcorder. Palm PCf- ^H-Hr^] ^14 *-8-^*<^ 
^]%-^ sat: ^^J-^^^ ^^>H|ql tlA^iJilo]^ ^^-l-^lJi 51 c]-. 

'S-7l^?l) Yt^^^ '3-^^ =f i!^- nmq>i«J(passive matrix type)4 V* ^l)^«l:^x«J(active mat 

rix typc)-^:^ ^ 

^y] ^B^^<§ *7l^^ a -f -a^l dial^il^.-^ Al4i4 

^ i»^^3^^ ^^-s-^] sa^Ti. "iiii^i ^^7^^7^s^^ § i?*^! ^^^^ ^^<^i 5ti4. 

n!-B|-£^x|>^iH <H?j|6| « (14)01 >y.«oi) ;Hi 1 .^^(16)4 -^-71 •^^^(18)4 2 ^^(20H l-^^A^ 
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oil*, id 2S- *^*^<^ ef'.tM4!>|-itl o)iflo|j^s TH^^Jii 

4 i4(T s )4 -r'^ i4(T D )2l- iEe|;^l ?lB|]A]6^(storage capacitor : C st V-^ S)"^. ^^^^l 

4. 

■y-'i •'ivKi2)-g- ^-^i* ^'m-g- ^•s-*^'^. ^ 'H^s.t -8-5114 f-^^^^ei^ ^s. & ^ sa4. 

tAji^ 44 7^(12)^011 -MS. o]^ ^ ^.s ^^J^i 7114m bi1^(32)4. 7iirt)E HjAj 

(32)it -^^4* Hs. til«li;| B||'a(34)'>| ?^i€4. 

-8-71 a4-iI ^^(T s)^1 t^? ^'"^<T d)^ 44 'll'-la ^-=^36,38)4 «^ 4 y.-? (40,42)4 4iA .Ti-^(46,48) ?J n 

N?l ^^(50.52)t- a^4t 44Ha4^47f A|.^.;ac|., 

¥-^o|A], ^7] ±4(T 5 )fil 7l|olH ?1^(36)4^ -^^4 7l|o)H u||-fl(32)4 'fi.^^JL, 'S4 ?1^(46 

)'& ^4 ^44 Hll^.(34)4 "341^4. 



-5J-4 "f-W ^^HT D )*1 4ii ^-t(48)-f2- ij-4 a€ «H^d(35)4 e4S(56) & ^a«4. 

a^. -5^4 ^7f- 4i4(T r) )-'^ :?l-t(52)^ 44i^aOol| 4 1 4.-«16)4 ^^^i-?;- ^'9«4. 

°14. «H-a(35)4 =L 4¥4 4^^ -a44?sii|^(i3)-8- ^^4* 44011 T-ji ^^^4 ^£44 4'<II44(C 

sT)-2^^t^4. 

44. 3-S- ^it44 44 44ii?14:^^-4 4^14 V-t ii£.^4fe ■8-4^'^l| *^^-ii44 14^^ 

•a^ 43 "3^4. 

£ 3^V £ 24 ffl-ffl" * 44 -^^i* ?r4^4 ^^ti44 '&'Z!£44.(¥-Vi4(T d )4 t^-f 4 ^'fl'^t £4* 
i.^44.) 

i4€- 44 -3-71 ?14 1}^i4^r ?1^38)4, 44«f'(42)4 ^^(56)4 H.zl|<il ^^52)-2- a 

^■?i4?l 44^ ia4^4(T 0 )>!• T'-y4ji. T'*i4(T p )4 -y-^-'Hl*' ^"a4(r)7)-a- 4oN ^2 n^-Si 
4(T n )-''^ ^.111*1 -dq(52)4 ^^4fe 4 1 ^^(10)4. 4 i ^1=?(1G)4 ^^"S ^^H^ 44 ^^*4fe 
^asH. ?>^4(i8)4 'S^'lfe 4 2 4--; (20)4 "f-^^A^. 

^^±4(T D 1 -•'•.^44 4444(C st )7> ^^44. ^J4(56)^ -^^44 444e1(C s- ) 
4 4 2 44(4.44-H)(n5)4 'J^44 7-1S44. ^4 >11444 4 2 4.^(36)4 4^4 1 ^4 4^4 JJcie?i "4 
4-^14 4 1 ^4(15)4 7'a^4. 

T^^4i4(T n)4 ■*-£44 4444(C st)4 -8-4 '§^^(18)4 4iJ4 ^^4fe 4 2 ^4(20)4 ^ 
^€4. 
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^^-^Kbollom emission)-^ '^^ "^^^dop emission) H.>\] 

<&. ^1 ife tf^*^ -8"=? =dqo« siii ^«Hoi ^i-a-oi '♦milfe t^a -j-^-'ti^*! ^-y-^ ^:^.3t*^^l 



■e- ^-a^^: ^-t^ 44 a-'fr ir^HI-S- S01*V7| Jfl^^ i;-;*] O.S. ;fl<lV^ 5jo^. «^9hE gj^l^te) oliNlolJfi* ^ 
5L.<4| 7l«o|| 44 ^ji^^a -giflolH 4'3'N fl-^l'&^i^t ^1^^4. 

1^- ^-^ a 44H^H '|:iH <Hi^|o| f ^ 5?1«l t!:Si2 ^^1 'SiS Vo)| <S^^y\ li^'S 

5a*i>^l. -*7l oi^:}!^^ -»7l SBflo] ^J^^^ c>^sj ^^'i?-* 7Mli; A -T. 1*4. 

"14 ae- ^ -g-^ ^ 7Hj^ife of^i -S^i t:?l^oi E:H>]4 V-^^^^ la-tiJjl 



^i^'TV 44 ^-?!-^ -^41*471 ^ "^v-ap^ M\ 1 ^^o|i 4^ ?r7|?i;^| '&t±y^'^ o)^ «H ^^ysU 
4t^4 2l-i'a?^(sub pixcD^l =§4€ 1 71^-4 4 2 71^4; -^}7] 4 1 71:^ ■a'a4 4 '^'^•14 7^=la. 
'flols -d^-^ "-^lil^^-'l ;d-^4 ii^lii -^^3.3. 7^*i ifpil i.>*14 7Si.H°< 5a<H-H. ^>'I 7S:±.>S^ 
^i><^4 Si^J^ 'S^Y-S 7}.>o ^^^7^4. Aj7| 7f.^7}4 ^4;^ >^44 -^jfofl ^-^4 -^71 ^•^^^44 
^211?! ^-t ^ VS4^=T 4 1 ^4^4. -S-^ i^s\ ^^J'^i- i.t-4^T ^ 2 ^4*g- 3L«4*t A±44: 
7| i.^^ <f!^J-¥- ^"fl ?^-a4 'J -fi-4'r"a4; -5171 ^*it4.o| iis-^ H.f||9! ?|-T4 ')^a4'd4 -^4 ^-fK'?)* 
44 ^^4fe -S-4°l|, -il^l ^1 -fi-4'r'd4 ^^Jis ii-t^ ^^J-J?-4 ^^4^ d-^4; ^^4 4 1 444 44-* 
t H 2 44 ^^.'i ^*J4 T'S^ H 1 ^=^4; *4 4 1 ^=^4 ^V-^l =f-m -8-4 ^^t4: ^4 -S-4 *'^f^4 
44^ -*4 4^^.'^4 44 ^vS4As ^'S4 Ji, '5^4 ^a4-T4 =8441^ ^4 2 iE«^«^4. 

-Ji|7l 'J-a-4^'a^ -^71 4 1 444 4 2 4*4 '»144e]& -fr44fe ^e?! *4<1. ^14 ?'a4-;4-a4 4 2 4 
^44 '*3:44 47| t 444. 

•a-4 4 I °^^4^ol.u ^4 4 2 4^^- 4^44. 

g ^"SjM 4^ ^^4 4^ -S-444 ^4ii4TT 4s 4^ 44 ¥'a43X 4=^4 4:!i'S'^(sub pixeDo] ^44 4 
1 >1^4 4 2 4^54: 44 4 1 4^ 'y4«l 4 44: °J«^44 7^-^42.. 44^ 4^4 4El2i'S'3)- 4ii 4-^4 s. 
«fl4 dv-"* 744 ^14^ 4i44 7^4i44 il44. 44 7#i4fe 44i'^4A-i^- ^44 s!4^# 7>4 
4i44: 47) 7-^4i44 ^44 4x44 4?-4 ^-a^.^-. 44 t^4:44 b.^^ 44* v.#4fe 4 1 S'^*^. 
471 444 'a4Vl- ?!'a4^ i^#4fe 4^1*44 S?4?£ t^4€ 4 2 ff4g* a*4fe ii±44: 44 
7* i44 s.4?l 4-t 44 r4 4-I-44 Sirr iL£4 4ofl 7^<}4 44=r44: 47| :ti-4 h49I ^ 
4^4 ^44fe *44 44 4^^4* 44 ^44 43444; 44 4 1 444 4TriLfe 4 2 44 "a^ofl 
7^4 ^'34 4 1 4"t4: 44 4 1 4^4 4^4 rr7l 44^4: 44 Tr'] 44S'4 4-¥-4 44 44i'S 

01 44 v^4 44 44444 ?144t 'fl 2 4^* S444. 

2 4'S4 4 1 4=8'1 4S 4444 44>-4 4s4'a^4il4^ 44 •?'84 4 1 7)44 4 2 444 4^4 
44i44# 444fe 1^44; 44 4 1 44 "^44 4 44: 4444 44ii 444 44ii'l^4 444 h4?! 
44ii.s im ^44 i44 7^j-4:4« 1l44fe 4-44 S!i44. 44 7*4:4^ 44:<84iiS 443 ?«4^ 
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^*^t 'il 1 "iy] HiS|<y ^^-isi iiss^t- 2 i«-«|-t m.*.^-^ ii-a^t 

fe ^ 1 71*4 :»l 2 -a'd*)! 1 '^-3*^^ ^71 i ^l^Pl 

-8-71 -S^^t ^-S^fe ^7] ^7] S^^oll J^7] "fcV ^'fliilll.S ^-a^a. '*7l 

-5^^! ^ 1 ^l-t-fr °J=}-^L=toJii JHl 2 ^l^ol c)-. 

^ 1 'd#-"a-^4«>lH(iT0)4 -a§->!ja-^AfoiH(i70)sf <a#-'a-=S£i-^4olii(rrzo)^ 

^ ^i'if'] ^ 2 ^^oi| "11- fr7l?i;41 ^^^i^ ^S. ^-IJ^ ^ 1 7l^i!^ 2 7l^lol| uft^'l 

niflol Y'SJ* -i^^iJ** ^^n^ Sl«H>*1. ^7] -li^i;^*^ ^ii'S'^AS 

•a ^^* .v.§8i-L:- »n 1 -*7i Heii«] :a^i>i <a^j--¥^^- ^'^d\ n v-ts^u i:i-r7ii!Ji ^ei-s-?. t^^w^ ^ 2 

ffS^^i i^^t a^SV.o. fQjfj^l^ 4,^^ rli^ol o^^^-ofl SLiSj- >^o| 

^j^. 'i^JwlL T+llsl; ^J^7l 1 71^21 oV'-itL- ^1 2 7]^ >|| i <a>a«H;- 'S+^IS) 

s. •7'^35la, '»7i ;<ii 2 ^>fl« 

ol*. SI'S* ^S.^<^ -g- 'ff^oq u}^^ 4«ial*V ^Ajoja. -y-^^J^c}.. 

— ^1 1 ■^^M — 

ilAl^ 4<4 ;(}oi. Ji uvi^oj n^a ■8^7l;j»7(| ^^iiKgg)^ sftfi^ 4 1 7l^<Ki00m Ml 2 7l?K200)2- ^<flM{seal 
ant)(250)g I'fl 'im^<=^ 

-S-?! 1 5{ ^-ll 2 71^(100,200)^ 4^*^ S|-4i(P)S ^«|ei-a, -t|-7| ;«|| 1 7|:&{lOO)ol|fe S^i(P)"^4 -SH^ 
^ 1 7^(100)4 "Vfat ^ 2 7i^(2oo)sl -a ^."(It ;»(| 1 :aq(202)i- ^H^4. 

n ^^.(P)''>4 ^-S-s] ^ l^^^(204b)-t T'-Sa^ji. '»7l ^^^^(2046)4 -^^I ^ 2 ?!T(20 

eKolofl ^4 >.^^(tTL)(204c)# ^IJtVc}. 

^s-^^i •fj-7m sii<ati ^-fi-^^0(i4O)-g- ^-ij^jcf. 

42)* ^-S^i*. 
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^^1^ T^* m4 a^tnia^iiEi# Af^ti4. > 

^^aot.-!'-. 811^(106)4 t-^otTfl ai<h6l-l:- lalolel Bll-*J(124)4 olSl-L- olJ^^l :a€'>ll<d(132)-8- ^ 

-9 »'•+.. 

it^S T^^ol*!. -5J^7l ^olS hB^(106)4 0)8}-^ ^^la^ .flolp) )i|l^i(i2l) "J ^€Hl|Ai(i32)o(i .o^isi| <^oi^ 
*i(4-»11«lfe sub pixeDolBl- ^iVcK 

-^71 ?11«1R M||-{.1(106)4 ^olEl a|l.*l(l24)Sl H;+;^l^o1|fe ^.i^-^ i4(T s )4 4^4(T d )» ^-a^^c}. 

^■H ^ ii4(T s i'* i^KT J )fe 7|-7f ^^102.104)^ 12.116)^1- ?i^(l26)4 E.all 

"d ^^128>^S ^-8«4. 

iiH^rJ ^-4(7 s)^1 ^hl-^ ^l"^(102)^ ?lh|E Hll-tl(10G)4 ti^ol-Ji. ^1-;(120)^ (llnjul >fl.*!(124)4 
^^ol-J'.. S-illt] ^l^(122)«--^/l 7*i>«KT c)^l 7ll»lH ^( 104)^-1- ^^^cl T-^^^. 

^7] 7§-:fc4(T s ^^126)^ ^l«a|)ti(i32)3^ <g^«^«^ T-ail-S. HEl|«a :a^l28)-fi- iRS 

"l^l'd: 7-a<H|*i. •H^Ilol^'l*:^ ili^f-^ ^l^s^-^. -th^l Hfllt! ^■={•(128)4 ^^-fCF)-!- zl-zt Jt^^£-S^ 

^^.^ 7.go|Ai. ^7] 2 ^^*(i38)^ f-ai «>^w)«i -y-^ofl 7i*%'*fii ■f{-7i'4 i4na?! ^i-fi-^'j' 

"a(140)ir =a-if^l^^( 140)31 fi-d-i- 44 'i'^il^ -^^l :^ 1 S\^#(136)* *S« Hiillol :S^(128)4 

^i^* 44 At7l 5|-3.x)^ia:(i40H 4*11 4<^ -3-7lt^V-sl ^1 2 ^^4 ^^471 ^^P-H^t. 

15^5. 4= Sl:a. 'i!^^^(l42)4 ii'fl'i] ^^(128)4 a ki^ 4Ji^ 2l°-E.s ^4 <?!:^ :^ 

^(142)4 -^-S-^^s .'>.$^44£i 'il.*.^^ TJi^ ^ Sl^s -tl.P-.S-^-S- '8-41t SSirr ^J-^ S- 4^4. 

4«fr. £ 0* f-SH -^-71 ?*4-.4 « *4*l 'S^ T^-S-fr 'a'<«!:4. 

44 ^^ol. 7lA^(ioo)^«11 =a4^a ^^41^^(S)4 t'^^CDH tHoIS ?|-;(io2.i04)-ft- «•S*^4. 

■^7] 4 TllolM ?I^(1U2.1U4)4 -^f^ollfe 7ll4ii -aSiaKlUBH fl>11+.V.. ^IM -aSi4(lU8)^«(|fe «llula^ll2, 

116)4^^ e^*ai4,ii8)-^ ^^'S«^4. 

•S-4 /H-ls ^CflSKios)."- *4 -H^^fVCDH 44^ W14S. ?1^(104)4 •S?* iifi'Slii^ ¥^?*«4. 

-*7i Aifl^j ?(s)4 ¥t^?(U)4 -^toil Y-a^ ia| e:-^#(ll4,li8)4 -S-?"!! 44 it/S :a^(120.126)4 
HJij^l ^^(122.128)2 T^>a47fl fil^Nl o^, ;ii4^^S)4 iliNl^l ^^(122)«- ^4 t^*^<D)<»1 
<fl^(104)4 'J^^ISIS! ¥13^4. 

■S-?! ^^?(D)fil ni!il«l ^^(128)^: j^±s. -a^i^ i!^,^?{F)* 4^4. 

43.4. ^4^J^<S)<>11 d^^]--^ i45 7 ^42. 7 S-^(D)4 7 Si4S 7^« t SZ4. 

•3^4 ^5^^ 5 Hifltl ?1^120.12aK122.128)4 fl'S^ 4*(100)4 ^l«'>l|fe.y.*9l(132,134)^ T''a^4, 

-^71 ^^4(U)4 .«=.i!8^ ^^128)4. «^^^(F)« 44 ii^t4. 
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^7) ^^^^^ ^^^-i ^SL^ ^'l^^'S-ft? ^7]^ sJlQ?! fl-fr^l^^cKMO)^ ^^^4. 

^(128)41 « >g-a-;^^vKi40)^ 44 ^i^Si^S^ ^^4^(142)^ 

^-d ^ Mb^ofl 4=. ^71^^ 'ih^-^-^^^l £»d^ -^^^^ 

4. 

j;;^. 7a^] P-M^ 4p]- :g-^i, 7iiKioo)^'^ 4^(1')^ ^^l^.-v^.. 44i(i>)^l «a^A7?- >i^l^^(s)4 ^-;^-^(u)-i- H^l 

3^^aL ^I^.^4(S)SV ^ *^(D)oi] 44 ^|olM 4^(102.104)^ ^^t^cK 

^hlH 5^1 106)* 'S^a^-^. 

q S-o.^. ^7] >5i?)^^(S)i>l ^-S-^(DH ?)-4 ^I'^IS 4-t( 102. 104)^1 ^>a^- 4^(100)5) ^el^(S 
iN X )4 ^ii|&(SiO 2 ^^'I t^ §^ a# ^ -a^« TlhU^. -^oleKioO-g- 

^4. 

£ 7b<fl 44 ^Vo], >ilo)E .^<ami06)'*J-<^ Hl>3;a ^Ji^]^(a-Si:H)4 ^'l^^ ^^^l^(n+ a-Si:H 

°H^.*{-'>1. ^y] ^*H^«^(S)4 ^*^(n)'fl nn aj^^^ ^-^^^1 ^v]>±^(\\9.,\ ir,)4 ^ 
^f^{114.118)^ ^>S^4. 

HI^IM ^^(104)* -v.^4fe ^1 1 ^^*(llO)-& ^^«!:4. 

£ 7co|| S^lig- 44 ^o]^ Aj-7] 12^ 116)4 -'^-^ ^^#(114.118)01 ^^^a 4^100)^1 H-^Cr) 

o^. ^71 x*?(U)oll ^^li^te cr-^^(114.118)ii1 -Ms. ^'^(120.120)4 

4^(122.128)^ 44 ^^d€4. 

^^7) >i^<J^(S)-<M Hen's 4^(I22)-R: ^7] ^^^(o.oq yljole ;5l^(i04)4 ^J^^Ull^ *J^*4. 
^ 4-t(120)4 ^I'^lEH afl>id(-V. 5<?1 12'1)'& ^'S^4. 

£ 7d^ Z^]^ 44 ^'^l. ^ Hzfl<y 4^(12ai26)(122.128)ol 'a>a^. 7)^^(100)2] ;5i'.'^oq ^gs^ 

(SiN X )4 ^Jif ^^^(Sio 2 )^ i^4t -tg ? 314 ^^"H ut4-^i w- 4^4«lSs 

^'a(RCR)4 4r?.9l(acryl);^l ^^(rasin)^ SL^i^kr -fr7|^oj^;3 a# -g- -tl^^cl 44* ^tt £i4<H ;«fl 1 

:e.iL^(i30)t'<S>a*4. 

4^-0.^. ^7l ^-^-^(D)-'^l 4-t(126)^? <y4^' V^^i) L- -^^-S- ?!^;^4. 

4^A.'A. ^7] 1 iL^y,Hl30)4 71^100)31 * * 441- 

4JI aat!4^. '*7l ixit^ ± A ;S^(126)4 ^^-^^'^l *7l tIIoIp. iflA}(£ 5^^] 106)4- **£Li "1^ 

€ 4^1 a8^Kl32)^^lJ44. 

£ 7eo(l £>^1^ 44 ^o], -8-^1 4« ti8ii(132)<^l 'S^a^? ^IWIOO)^^ 4?H ?)!'>H -S'S* S*9*^ :i# >t!«?fl. 
4^fi- 5^x4^ ^11 2 »i:£4(i3i)-a- ^-^^cy, 

^ ?i 1 it±4 01 ,^ 2 113:4(132. 134) & ^^n^, -*7j ^ s V(D)<fl 44*1 1 nwi^ -d^(i28)4 

*2^4 n^fl^J 4^128)<m4 oi:{j$| ^;j^(F)# Tjfll i^SB^fe 2 4^^^(136)4 ^ 3 ?^ei«(138)& «j>a*4. 
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£ 7foI| £A)^ a}2}. ^o). >^7l = sllo] ;^^(128)4 '>M ^^^(.F)^ i^^S}^ 2 iiJ:eh(13'l)ol ^S-y^ 

^1^K100)S) ^la'fl fl2:A}«|#s.^<a(BCB)4 oK=?.|!(acryl)?l| -r-^Kresin)!^ S.-^nt- -?f A'&^^^ =l^- ^^ 

o|«i-. n 2 -a AMI* §4 -y->i II I -tiAN*! •a^'fl-s- ■g'8«nf. 

— — 

£ 8-g- S- •il'fl"!! 45 ^f<?!#2|HS 4fl -fr^l^lll 'Afl-ii^* 44E^«^l^6j ■^^ b||"| v»-i>i 45 y-at- 7l|ef3|-2. 

SAltV 44 ^«|. /|^(300)-«-i i^l^4(S)4 T^f^(D)i 7||o|B ;{)rT(302.304)t «'S«4. 

'*7] 2\ 7\]o]M. ?»^(302,304)"^ -iJ^oIl L TllolM ^.^.«K308)«1 olS ^.^.sK308)'S-oJL- <a!E^w^(312. 

316)4 §«?«>(314.318)t 7^«^4. 

•*7i ?8oi c iati^(:i08)e- -S-^i ^*7-(i))o( G ^i^;^04)^| "av-S ii*4£^ ^'a^4. 

'*7l i^^^(S)4 Y*^(D)s1 -S^ofl i^!) ^e!f^(3i4,3i8)2) ^^oj 44 o|^^^ ?1 ^(320.326)4 

Htsll?l ;rt^(322.328)^ Y^ji^;^ sl -ci olufl. ^/) >i^|;^^(S)4 Hiifl'?! ^.^(322)-8- -S-^) ^•VJf(D)4 

>:fl^^{S)'M| 4t4# ^f^^CD)"! ^-S-ifc^S- T?-^^ SI4. 

■8-71 4:^ 5! E.fll?l ?l't(320.326)(322.328)ol 7l:e<300)sJ ?l^«)|>:- i!JcB^(332.334)* ^-^451. JiiaJ- 

-5^71 7*¥(D)«1 sent! ?iq(i28)4. o|<Hl ti'J-W^B ii*4fe 4'i»4 ff«l«-(i36.i38)-& 

41:4. 

-S-rl <?!^T(F) 0144 iLaBK330.334) ^r<^ 7]^^"^^ ^7]^ ^-S{-4'f^340)* ^iJ 

*4. 

'8-71 ^-fi-4'r^340)Sl -S-^-ofl^ ^7) S.zl|ol ^^(328) >5 4'rS| e^-&(138)oq .<i]iD i^t-^ ti^^(F)4 

ti#4'a>H -a-?] 'J fr4'r^340)* 44 ^^J^HSJ- S!>d^^(342)* ^-J}'&4. "InJ. -i^?! ^-^J?-(D)9) 4iA 
(326)4 "JUi^tr ^.fl "I1M(332)«- 4^ ¥'a«^4. 

44 ;»fl 1 ?; ^ 2 -aAi<41ofl 4€- ^7j;^7ii «,>^i42| ^-S-;^^^^- oj-a] ^tg^ ^ 42] ^^-^05*] 
^m%^2 7\^«H o]^7\^^ *^4^ ^^^2- 7^4 ^71 <?»^^^4 •8-7l*^^!il ^ 2 ^^4o-l 
S'»S 'J4*|7Mm<^^& tel. 

^\^^ ^-SH-H. ^"34 =a^t 44 «») -if?! nafl?! ^1^4 <a«^l^ ^-^I*! ^^^2} & ^o] 
4. 

"14 1^-?^ ^ 1 5 ^ 2 7|^A ^a{-aj.i^ 5. ?j -S-Jtl'f -y-?!"!! fi)« ^4^^<^ 
i^<»l '^•«4cl4i -tia."-! ^^1 4^^ ^-'J.2.a ^4. 
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•& *^oa 4* ±'+7> 41 r+. 

^^fc *^ >•. <s**i-8- .7'.^*^^ 8t4-"^. sinj?. t a:j^7f m4. 

•in. e^aHi^.7)-tE| <MpihlV-°l| ifol^ a-fr-^l'i^^* ^-^jtA.s:.**!. ^^-^44 t^Yiil ^ 2 ^l^^il 

4'5i'1. Hint! ^^7] ti^^qg- 4t-'»-l ^«fl ^^J^Sl^ ii±3.A\ ^^^^ g a 

71 ^ji^o^. ^/] oj^^d^ol V- la-aslcieh.v ^s.a\ *.^^ t ^ safe fiiih7} 5(14. 

(">7) 

fl?^ 1. 

o]^ vit<H -T-SJ^al 4^^ ^i<a^{sub pixelH ^S)^ ;m 1 71^4 ^ 2 7)^4; 
-*7] ¥^i:7^i=. ^i<a <^ rt);*^^ ^'J-^* 71-^ ^^>t44: 

-^71 ^*i44 i^fil -S-^ofl ^^si.n. -^71 .'.--t-^l^fe ;H| 1 ^7] njil 

OS. ii^^i -a =J T4 ^ a? "tt "3^ ?i ^4: 

-*7l ;4 I 7m4 "W&¥: ^ 2 7l« ^^ofl 7>8^ T 1 ^^4: 

'»7i ^1 1 s^f.o^ :ji><§« ^7i ^^^4; 

t .v.« 4fe-S-7|^/fl «i^4i4. 
^t'* 2. 

3. 

H 1 *»fl Slol'^l. 

-«j 7l ;*|| 1 ^q^g. <d-r; >d-;"U -^^l ^1 2 ^-:T€- S-I -d^?l -^A^^ 
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^3 *ol| 5ao]Al. 



^7] 1 ^=4L tifr-ii-a.4o|H.(iTO)«}- <i]-&-^)a-^A>o]E.(jzo)«|- »j«-si-^3-iV4«ls.(rrzo)S 

^^c)« ■«-7|:a;^| 

^S. <']^ oH t'^s^uI i4=rS| ahi:<a^{subpixclH ^ 1 M 2 

:ji^i7f<4 ±7^a] ^^c^ ?D5|a. >J^7| ^§.i;;^ffl| .'^.^oi ii^sffe ;H| 1 ^^t^, ■}^7| P.JII 

°} ^^^^-i- ^iVlS^/il 4^/ll<»-l 7^^. 4 2 ii^.^^ S.SL^^: 

•^71 1 7|Jfh4 |>^^.a.t ;^ 2 7|J<»- ^'^t* ^ 1 ^^4: 

'*7l ^8 1 -a^sl jit V-oq ^71 ^%*3V: 

Ala dii^ iiV<^ Y-ya ^ 1 7i%Bm i> 7i%o(i 4^01 i^4,<3.i5^ '9<s^itTr S-^f^-: 

•*7l ^ I 7|?V <a?i.2l 4 ^Jl -^^ulcl 7\]o]E. ^EJ« ^^:!^ Sl^'^J ? ± 

-ti7i ^-idiU. -^71 7*i4fi 71"! -a- ;hi i ^^1^4, -^71 hsii 

11 ^^iJl ^-^^^S- sll 2 ^i^^f- fiiyf-S- ^ *JsH:- ^.yfis>^: 

-S-71 ict'*! 04'^^ >^o|| :7^^ ^ ?r^K?^^ ^>9bt;: ^'fli*: 

^7] Y^iJ+a) =.a(|oi <g^!q^Ai ^7] t^e^ 'S'Sjsife V-^]o«. it?] ^ ^7]^^s\ 

^7] Mi 1 7H^4 n>^iife ^ 2 7)4^ ^«doq ;(|| 1 14^^ ^S^^fe ^Tfls}: 
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s.m^ ^nm t^i^ 'iian^'a. 

8. 

^ 7^0(1 giolAl. 

^-fr^l'^'E^'g- ^71 ^ 1 7^4 ^2 7mSl ^<^ol *7l^7n ^i.*"?!. 

>i 7^011 5aow. 

10. 

^7) I ^-^^ ^f-'a-s;-4'>lH(iTo)sl 11#-:8.=?-2i-AVoiH(izo)s> =?-^-4«>lH(rrzo)§ JE** 

11. 

T^Afl ■8-71:^:^ 
12. 

A) ?, o);^ BV<:i T'^^a ^1 1 71^4 ;*( 2 7|«'H| cj^s) 4^<gq(sub pixcl)-g- ^sln^fe ^iT^^I 

*7l ;»|| 1 7]^ 4 i^ i <^ ^^n>l4. 7B<»1E «?E]Uf-4 ±i Hal?! Ijl^^ >,jfl>J 4, 

^.^ifl fl^?* a-^jsVTfl t^^n^ » ^ ^ 2 » * jtA-^+fe la^* 

«|: 



'*7i .in 1 .?i^fl) 7-0(1 ^^^^-S: 

it^Bl-fe a-*it4 
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